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© Flexible circuit and connector. 


© A flexible circuit (1) provided with at least on? 
connector for connecting an electrical component 
(25) to corresponding conductors of the flexible cir- 
cuit. The connector consists of two parallel contact 
strips (5) from Insulating flexible material, which are 
attached to the flexible circuit. The surfaces of the 
^contact strips (5) facing each other have contact 
surfaces (6, 7) which are electrically connected to 
Qthe corresponding conductors (3, 2) of the flexible 
^ circuit (1). The connector further consists of a posi- 
tioning block (15) from Insulating material, which is 
<vj provided with holes into which the connecting pins 
CO (21, 22) of the electrical component (25) can be 
q inserted. Grooves (16, 17) in which the contact strips 
lie are provided in the side faces, adjacent to the 
holes, of the positioning block and have a depth 
which is greater than the minimum distance between 
the wall of a hole and the adjacent side face of the 


positioning block. A clamping spring (37) which 
presses the contact strips (5) towards each other is 
provided. Fig -4 
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Flexible circuit and connector 


The invention relates to a fiexible circuit pro- 
vided with at least one connector for connecting an 
electrical component to corresponding conductors 
of the flexible circuit. 

The use of electronics in automobile technique 
is not limited solely to ignition control or fuel regu- 
lation and brake energization, but its use in the 
electrical switching of the gear box is also to be 
recommended. 

It has been found that this makes the design 
more compact and more gear change functions 
can be carried out. For this purpose it is, however, 
important that the electrical control can be accom- 
modated in this compact construction and is resis- 
tant to the large differences in temperature. The 
connection technique should also be resistant to 
these temperature variations and also to the fluids 
used in this connection. 

In order to achieve a compact construction, use 
is made of a flexible circuit made of a base ma- 
terial which is resistant to these temperatures and 
fluids. If required, said flexible circuit may be of 
double-sided construction. 

Provided on the base material or embedded 
therein are conductors produced by known etching 
techniques and in accordance with a layout which 
is determined by the control circuit. 

In order, however, to achieve a connection to 
an electrical component, for example a control re- 
lay, electrical conductors and crimp connections 
are used which often give rise to faults and large 
contact resistances, particularly in the long term. 

The object of the invention is to provide a 
flexible circuit of the type mentioned in the in- 
troduction in which the problems mentioned are 
avoided. 

In order to achieve this object, the invention is 
characterized in that the connector is formed by 
two contact strips made of flexible insulating ma- 
terial which are attached to the flexible circuit and 
which extend substantially parallel to each other 
and have, on the surfaces facing each other, con- 
tact surfaces which are electrically connected to 
the corresponding conductors of the flexible circuit, 
and by a positioning block which is made of in- 
sulating material and is provided with holes into 
which the connecting pins of the electrical compo- 
nent can be inserted, in that grooves in which the 
contact strips lie are provided in the side faces, 
adjacent to the holes, of the positioning block, 
which grooves have a depth which is greater than 
the minimum distance between the wall of a hole 
and the adjacent side face of the positioning block, 
and in that a clamping spring which presses the 
contact strips towards each other is provided. 


This achieves a very simple connection which 
requires little space. Moreover, this connection 
gives less rise to faults while ensuring a low con- 
tact resistance even in the long term. Moreover, the 

5 manufacture of the diverse components of the con- 
nector and also the provision thereof on the flexible 
circuit is much less labour-intensive and therefore 
cheaper than the connections used hitherto. 

The electrical connection between the contact 

w surfaces of the contact strips and the correspond- 
ing conductors and the mechanical connection be- 
tween the contact strips and the flexible circuit is 
preferably achieved in that the contact strips ex- 
tend parallel to, and at a distance from, an edge of 

is the flexible circuit and are connected thereto by a 
connecting strip on which connecting conductors 
are provided which are electrically connected, on 
the one hand, to the contact surfaces of the contact 
strips and, on the other hand, to the corresponding 

20 conductors of the flexible circuit. 

The clamping spring is preferably composed of 
a strip which is in contact with, and extends in the 
same direction as, the connecting strip of the flexi- 
ble circuit and of two resilient legs formed onto 

25 either side of the strip which extend transversely to 
the plane of the strip and in the direction of the 
grooves of the positioning block. As a result, the 
clamping spring is firmly in contact with the posi- 
tioning block. 

30 In an embodiment, the strip of the clamping 
spring is provided, at the end which is furthest from 
the flexible circuit, with a hook-shaped element 
which engages in a recess in the face of the 
positioning block which faces away from the flexi- 

35 ble cir cuit. The clamping spring is fixed on the 
positioning block by the gripping action. 

The fixing is improved still further in that the 
strip of the clamping spring is provided, at the end 
which is nearest to the flexible circuit, with a hole 

40 for receiving a projecting part of the positioning 
block. 

In an embodiment, the spacing of the legs of 
the clamping spring at the free end in the dis- 
engaged state is less than the distance between 
45 the bottoms of the grooves of the positioning block. 

In a further embodiment, the spacing of the 
legs of the clamping spring near the strip is greater 
than the distance between the bottoms of the 
grooves of the positioning block. 
so The special shaping of the legs of the spring 
clamp ensures a good contact pressure, while the 
clamping spring is easy to fit. 

Preferably, the contact strips are provided at 
the free ends with transversely extending projecting 
parts which are received in corresponding recesses 
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in the positioning block^Pfood fixing of the con- 
tact strips is achieved by the gripping action be- 
tween the projecting parts and the recesses. 

The contact pins of a component are better 
held in place in that the dimension of the position- 
ing block is greater in the direction of the groove 
than the length of the groove. 

The invention will be explained in more detail 
below by reference to the drawings. In the draw- 
ings: 

Figure 1 shows an embodiment of the flexi- 
ble circuit according to the invention; 

Figures 2a, b and c show components of the 
connector of the flexible circuit; 

Figure 3 shows a section through the assem- 
bled connector; 

Figure 4 shows another embodiment of the 
connector with the components disassembled; 

Figures 5 and 6 show sections through the 
embodiment of Figure 4; 

Figure 7 shows a flexible circuit fitted on a 
gear box. 

The flexible circuit comprises a flexible sheet- 
like base element 1 made of electrically insulating 
material. The material of said base element is 
resistant to the prevailing operating temperatures 
and the fluids used. Conductors 2 and 3 are pro- 
vided on the base material or embedded therein by 
means of known etching techniques. Preferably, 
the flexible circuit is of double-sided construction. 
The pattern of the other conductors, which are not 
shown, of the flexible circuit matches the required 
interconnections of the components of the circuit, 
for example a control circuit for a gear box. 

The flexible circuit is provided at the edge with 
at least one connector for connecting an electrical 
component, for example a control relay. The con- 
nector comprises two contact strips 5 which have 
contact surfaces 6 and 7 respectively which are 
electrically connected to the respective conductors 
2 and 3. For these connections and the mechanical 
connection of the flexible circuit and contact strips, 
the connector is preferably provided with a con- 
necting strip 4 which extends from the edge of the 
flexible circuit 1 virtually perpendicular thereto. 
Said strip is preferably composed of the same 
insulating base material as that of the flexible cir- 
cuit. Two flexible contact strips 5 made of a flexible 
and electrically insulating material are formed onto 
the free end of said connecting strip 4. The contact 
strips 5 are virtually perpendicular to the connect- 
ing strip 4 and extend parallel to the edge of the 
flexible circuit 1 . The contact strips 5 extending on 
either side of the connecting strip 4 are provided 
on the same side with contact surfaces 6 and 7 
which are separated from each other but are con- 
nected to the conductors 2 and 3 respectively of 


the flexible circolWhe connection 8 between the 
contact surface 6 and the conductor 3 is on the 
same side as the contact surface 6 and the con- 
ductor 3. The connection between the conductor 2 

5 and the contact surface 7 comprises two parts 9 
and 10, the part 9 being on the same side as the 
conductor 2, while the part 10 is on the same side 
as the contact surface 7. The connection between 
the two parts 9 add 10 is achieved by the plated- 

ro through hole 20. Projecting parts 13 to 14 Inclusive 
are formed onto the free end of each contact strip 
5. The free ends of the contact strips 5 are bent 
over a positioning block 15 until they lie in grooves 
16 and 17. The positioning block is provided with 

T5 holes 18 and 19 into which the connecting pins 21 
and 22 can be inserted. The grooves have a depth 
which is greater than the minimum distance, be- 
tween the side face of the positioning block and the 
wall of a hole. As a result, an inserted connected 

20 pin 21, 22 will be exposed at the position of the 
associated groove 16 or 17 respectively and the 
contact surfaces 6 and 7 at the end of the contact 
strips 5 can come into contact with the connecting 
pins 21 or 22 respectively, associated therewith, of 

25 the control relay 25. The same applies to the other 
end of the strip 5 and the connecting pin 22. In this 
way, there is therefore a connection between the 
connecting pins 21 and 22 and the conductors 3 
and 2 respectively of the flexible circuit 1. The 

30 grooves 16 and 17 preferably do not extend to the 
face 23 of the positioning block 15, with the result 
that the connecting pins are satisfactorily retained 
and fixed at the beginning of the holes. The pro- 
tecting parts 11 to 14 inclusive are pressed, after 

35 bending over, into respective recesses, of which 
only the recess 24 can be seen in Figure 2c. A 
spring clamp which holds the strips 5 in place in 
the grooves and ensures good contact pressure of 
the contact surfaces 6 and 7 of the strips 5 against 

40 the contact pins 21 and 22 respectively associated 
therewith is pressed over the contact strips 5 bent 
over the positioning block 15. The holding of the 
ends of the strips 5 in place is further improved by 
the engagement of the projecting parts 11 to 14 

45 inclusive in the recesses 24 associated therewith. 

The positioning block 15 is provided with a 
short cylindrical pin 28 which fits into the hole 29 in 
the connecting strip 4. As a result, the flexible 
circuit and the positioning block 15 are additionally 

so fixed with respect to each other. 

The positioning block 15 is further also pro- 
vided with projecting parts 30 to 33 inclusive be- 
tween which two recesses are formed for fixing 
grooves for possibly fixing the positioning block on 

55 a guide bracket for the flexible foil. 

The contact strips 5 are pressed towards each 
other by a clamping spring 34 in the grooves 16 
and 17 of the positioning block. The clamping 
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spring is composed of two resilient legs 35 and 36 
which hold the contact strips 5 in place and press 
the contact surfaces thereof against the inserted 
connecting pins 21 and 22 of the control relay. The 
legs are bent in a manner such that the spacing of 
the free ends of the legs 35 and 36 in the dis- 
engaged state is less than the distance between 
the bottoms of the grooves 16 and 17, while the 
distance between the legs becomes larger starting 
from the free ends. As a result, the spring clamp 
can easily be fitted, while a good contact pressure 
is ensured. 

The spring clamp is provided with a strip 37 in 
which a hole 38 is provided for receiving the pin 28 
of the positioning block 15. The spring clamp 34 is 
provided with a hook-shaped element 39 which 
engages in a recess 40 of the positioning block 15. 
It is evident that, as a result of the interaction 
between pin 28 and hole 38 and the snapping 
engagement of the hook 39 in the edge of the 
recess 40, an optimum fixing of the spring clamp is 
achieved resulting in an optimum holding in place 
of the contact strips 5 and the connecting strip 4 
with respect to the positioning block. 

In the other embodiment according to Figures 
4-6, the pin 28 is centered by means of a cover 44 
which is pushed over the positioning block 15. This 
cover has projecting parts 40-43 for fixing to the 
guide bracket. 


Claims 

1. Flexible circuit provided with at least one 
connector for connecting an electrical component 
to corresponding conductors of the flexible circuit, 
characterized in that the connector is formed by 
two contact strips made of insulating flexible ma- 
terial which are attached to the flexible circuit and 
which extend essentially parallel to each other and 
have, on the surfaces facing each other, contact 
surfaces which are electrically connected to the 
corresponding conductors of the flexible circuit, 
and by a positioning block which is made of in- 
sulating material and is provided with holes into 
which the connecting pins of the electrical compo- 
nents can be inserted, in that grooves in which the 
contact strips lie are provided in the side faces, 
adjacent to the holes, of the positioning block, 
which grooves have a depth which is greater than 
the minimum distance between the wail of a hole 
and the adjacent side face of the positioning block, 
and in that a clamping spring which presses the 
contact strips towards each other is provided. 

2. Flexible circuit according to Claim 1, char- 
acterized in that the contact strips extend parallel 
to, and at a distance from, an edge of the flexible 
circuit and are connected thereto by a connecting 
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strip on which connecting conductors are provided 
which are electrically connected, on one hand, to 
the contact surfaces of the contact strips and, on 
the other hand, to the corresponding conductors of 
s the flexible circuit. 

3, Flexible circuit according to Claim 1 or 2, 
characterized in that the clamping spring is com- 
posed of a strip which is in contact with, and 
extends in the same direction as, the connecting 

10 strip of the flexible circuit and of two resilient legs 
formed onto either side of the strip which extend 
transversely to the plane of the strip and in the 
direction of the grooves of the positioning block. 

4. Flexible circuit according to Claim 3, char- 
75 acterized in that the strip of the clamping spring is 

provided, at the end which is furthest from the 
flexible circuit, with a hook-shaped element which 
engages in a recess in the face of the positioning 
block which faces away from the flexible circuit. 

20 5. Flexible circuit according to one of the 
Claims 3-4, characterized in that the strip of the 
clamping spring is provided, at the end which is 
nearest to the flexible circuit, with a hole for receiv- 
ing a projecting part of the positioning block. 

25 6. Flexible circuit according to one of the 
Claims 3-5, characterized in that the spacing of the 
legs of the clamping spring at the free end in the 
disengaged state is less than the distance between 
the bottoms of the grooves of the positioning block. 

30 7. Flexible circuit according to one of the 
Claims 3-6, characterized in that the spacing of the 
legs of the clamping spring near the strip is greater 
than the distance between the bottoms of the 
grooves of the positioning block. 

35 8. Flexible circuit according to one of the pre- 
ceding claims, characterized in that the contact 
strips are provided at the free ends with trans- 
versely extending projecting parts which are re- 
ceived in corresponding recesses in the positioning 

40 block. 

9. Flexible circuit according to one of the pre- 
ceding claims, characterized in that the dimension 
of the positioning block is greater in the direction of 
the groove than the length of the groove. 
45 10. Positioning block for the connector of the 

flexible circuit according to one of the preceding 
claims. 

11. Spring clamp for the connector of the flexi- 
ble circuit according to one of the preceding 
so claims. 


55 


4 




EP 0 339 701 A1 





EP 0 339 701 A1 



EP 0 339 701 A1 



fig -7 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 


EP 89 20 0826 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION qnu C1.4 ) 


DE-A-1 962065 ( GENERAL ELECTRIC ) 

* page 15 * 

* page 16 > paragraph 1>2» figures It 5> 6 * 

GB-A-1 200801 (THOMAS & BEITS) 

* page 3, line 76 - line 88 j figures It Z * 

US-A-3893745 (CODRINO) 

* column 2, line 9 - line 30 \ figure 1 * 


If Z> 
10, 11 


1, 10, 

11 

1, 10, 

11 


H01R9/07 


TECHNICAL FIELDS 
SEARCHED (Int. CM ) 


H01R 
B60R 


The present search report has been drawn up for all claims 


Place of search 
THE HAGUE 


Date of completion of the search 
0Z JUNE 1989 


Examiner 
LOMMEL A. 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 


T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 


& i member of the same patent family, corresponding 
document 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 


Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 


J^MAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 


PREFERENCES) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 


IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


BEST AVAILABLE IMAGES 




